The reduction of SO 2 to elemental sulfur (the Claus process) or sodium dithionite are important industrial reactions, but the primary use of SO 2 is in the manufacture of sulfuric acid via the contact process. Befitting its industrial importance, there has been renewed academic interest in the activation of SO 2 by molecular species spanning much of the periodic Complex 1 crystallised from thf in the monoclinic space group, P2/c. The molecular structure and selected bond lengths are listed in Fig. 1 O] core is a common feature in zinc-oxo complexes, and it is also a very popular node in MOF chemistry.
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The zinc atoms are all four coordinate, in contrast to the sixcoordinate zinc atom in complex 1. The distorted tetrahedral coordination sphere of each zinc atom is completed by coordination to one oxygen atom of three separate bridging O 2 SCp* ligands, giving six such ligands in the complex (Fig. 2) In an effort to study these intriguing decomposition reactions, complex 1 was generated in situ and then heated at 70 1C for several hours. Although the decomposition reaction is complex, we isolated single crystals of [Zn 2 (m-SO 3 )(m-S 2 O 4 )(tmeda) 2 ] (3) in modest yield (Scheme 2). Importantly, the reaction is repeatable. Complex 3 is highly insoluble, thus preventing its characterisation by NMR spectroscopy, but it was characterised by X-ray crystallography, IR spectroscopy and microanalysis.
Complex 3Áthf crystallised from thf in the monoclinic space group, P2 1 /c. The molecular structure is shown in Fig. 3 ) can be rationalised by a combination of deoxygenation of an SO 2 moiety to yield a Zn oxo species, and subsequent insertion of another molecule of SO 2 into the Zn-O bond to form the sulfite ligand. Recently, we showed that SO 2 can insert into a metal oxide bridge (M-O-M) to give the corresponding sulfite complex, (M-SO 3 -M). 2a The dithionite ligand (S 2 O 4 2À )
presumably arises from homolytic cleavage of the C-S bond in O 2 SCp*, formally giving the two radical species, SO 2 À and Cp* . Both of these species can couple to form S 2 O 4 2À and (C 5 Me 5 ) 2 , respectively, the latter of which was detected in solution. Subtle changes in reaction conditions presumably affect the outcome of these reactions but it is a spectacular demonstration of the reactivity of these complexes. The decomposition of 1 to afford 3 was deemed to be too complicated to model computationally but we modelled the insertion of SO 2 into [Zn(Cp*) 2 ] to yield 1 (Fig. 4) . The reaction begins with the coordination of a tmeda molecule to the zinc atom, inducing a haptotropic shift of the originally Z 5 -Cp* ligand, which then becomes sigma-bonded through one carbon atom. This shift was found to be endothermic by 10.1 kcal mol À1 but it is crucial for the subsequent reactivity with SO 2 . Indeed, from this complex, the approach of SO 2 leads to the partial decoordination of a Cp* ligand, which is then able to nucleophilically attack the incoming SO 2 molecule. Starting from the tmeda-coordinated complex, the barrier for such an attack is very low (4.9 kcal mol À1 or 15.0 kcal mol À1 with respect to the tmeda-free decamethylzinconcene). This reaction yields an intermediate that appears to be quite stable (À33.7 kcal mol À1 with respect to the entrance channel). In this intermediate, the inserted SO 2 molecule only interacts with the Zn centre through one oxygen atom in order to maintain the four-fold coordination around the metal. The approach of a second SO 2 molecule leads to a similar process as described before. Indeed, the second Cp* ligand gets decoordinated and nucleophilically attacks the coordinated SO 2 . The barrier for this second insertion is negligible (a few tenths of a kcal mol
À1
), in line with a facile process. As for the first insertion, this second one is strongly exothermic by 29.7 kcal mol
, yielding the formation of complex 1. The Cp* ligand, often considered an innocent ligand, reacts like an alkyl group. Such reactivity appears to be enhanced by the sigma-coordination of the Cp* ligand in the complex (favoured by the coordination of tmeda), and this has been observed before in zinc Cp* chemistry. 
